Two new flavone rhamnosides, apigenin 7-O-α-L-rhamnopyranosyl-(1→4)-O-α-L-rhamnopyranoside and apigenin 7-O-α-Lrhamnopyranosyl-(1→4)-O-α-L-rhamnopyranoside-4´-O-α-L-rhamnopyranoside were isolated from the fronds of Asplenium normale D. Don, together with two known C-glycosylflavones, vicenin-2 and lucenin-2. The chemical structures of the isolated glycosides were established by UV, LC-MS, characterization of acid hydrolysates, and 1 H and 13 C NMR spectroscopy.
Asplenium normale D. Don belongs to Aspleniaceae and is broadly distributed throughout East and Southeast Asia, Africa and Hawaii [1] . In the previous papers [2, 3] , we have shown that A. normale and related species, A. boreale (Ohwi ex Sa. Kurata) Nakaike, A. shimurae (H. Ito) Nakaike and A. oligophlebium Bak. have distinct flavonoid composition in the fronds. Moreover, Japanese A. normale was divided into seven chemotypes, showing various flavonoid combination [4] . In 1990, another chemotype of A. normale was reported from Nepali population [5] . [2] [3] [4] [5] . Two C-glycosyl-flavones, vicenin-2 and lucenin-2 were found in all chemotypes and related species [4] .
Malaysian A. normale has been analyzed for flavonoids and another chemotype was found [6] . It contained genkwanin 4´-O-glucosyl-rhamnoside and acacetin 7-O-glucosylrhamnoside, together with various uncharacterized kaempferol 3-O-glycosides, kaempferol 3,4´-O-glycosides and quercetin glycosides [6] . More recently, another chemotype was found in Sabah, Malaysia and its flavonoid composition was clearly different from other chemotypes [8] . In this paper, we describe the isolation and identification of the flavonoids in new chemotype of A. normale in Malaysia. 
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Acid hydrolysis of flavonoid 1 liberated apigenin and rhamnose, which were characterized by direct HPLC and TLC (aglycone) or PC (sugar) comparisons with authentic samples. It was shown by UV spectral survey with various shift reagents that rhamnose is attached to 7-position of apigenin [9] . Since molecular ion peak, m/z 563 [M+H] + was indicated, it was shown that 2 mol rhamnose are present as glycosidic sugar. Apigenin 7-O-dirhamnoside has been isolated from the fronds of A. normale in Japan [2] and identified as apigenin 7-Oα-L-rhamnopyranosyl-(1→3)-O-α-L-rhamnopyranoside by 13 C NMR [7] . However, it was shown by HPLC survey that flavonoid 1 was different from apigenin 7-O-rhamnosyl-(1→3)-rhamnoside. 1 H NMR spectral data of 1, which showed seven aromatic protons (doublets) for H-2´,6´ at δ 7.94 (J = 8.2 Hz), H-3´,5´ at δ 7.31 (J = 8.5 Hz), H-8 at δ 7.01 (J = 2.1 Hz), H-6 at δ 6.84 (J = 2.1 Hz) and H-3 at δ 6.94 (J = 0.6 Hz), two rhamnosyl anomeric protons (singlets) at δ 6.32 and 6.22, and two rhamnosyl Me protons (doublets) at δ 1.62 (J = 5.2 Hz) and δ 1.58 (J = 6.4 Hz), was that of typical apigenin 7-O-dirhamnoside. The interglycosidic linkage in 1 was determined as 1→4 from the FGHMBC correlation between t-rhamnosyl anomeric proton at δ 6.22 and C-4 carbon signal of 7-rhamnose at δ 79.5. Thus, 1 was identified as apigenin
Flavonoid 2 also produced apigenin and rhamnose by acid hydrolysis. It was shown by LC-MS that 3 mol rhamnose were attached to apigenin. UV spectral survey of 2 indicated the presence of free 5-hydroxyl group, showing the attachment of rhamnosyl groups to 7-and 4´-positions of apigenin. In 1 H NMR, seven aromatic protons for H-2´,6´ at δ 7.97 (d, J = 8.9 Hz), H-3´,5´ at δ 7.43 (d, J = 9.2 Hz), H-8 at δ 7.03 (d, J = 2.1 Hz), H-6 at δ 6.85 (d, J = 2.1 Hz), H-3 at δ 6.99 (s), three rhamnosyl anomeric protons at δ 6.32 (d, J = 1.5 Hz), δ 6.23 (d, J = 1.5 Hz) and δ 6.19 (d, J = 1.5 Hz), and three rhamnosyl Me protons at δ 1.62 (d, J = 5.8 Hz), δ 1.61 (d, J = 6.1 Hz) and δ 1.58 (d, J = 6.1 Hz). The interglycosidic linkage in 2 was essentially the same with that of flavonoid 1, i.e. t-rhamnosyl anomeric proton at δ 6.23 and C-4 carbon signal of 7-rhamnose at δ 79.5 by FGHMBC, and determined as 1→4. Thus, flavonoid 2 was identified as apigenin 7
Though a flavonol trirhamnoside, kaempferol 3-O-α-L-rhamnopyranosyl-(1→4)-O-α-L-rhamnopyranoside-7-O-α-L-rhamnopyranoside has been isolated from the leaves of Cassinopsis madagascariensis Baill. (Icacinaceae) [10] . Apigenin trirhamnoside was found in nature for the first time. Two C-glycosylflavones, were also isolated and identified as apigenin 6,8-di-C-glucoside and luteolin 6,8-di-C-glucoside by direct TLC and HPLC comparisons with authentic vicenin-2 from the aerial parts of Osyris alba L. (Santalaceae) [11] and lucenin-2 from the fronds of Japanese A. normale [4] .
Flavonoids found in ferns are flavone and flavonol O-glycosides in many species, and C-glycosyl-flavones in several, e.g. Angiopteris, Bommeria, Cyathea, Gymnopteris, Hemionitis, Hymenophyllum, Marsilea, Polystichum, etc [12] . In the family Aspleniaceae, flavone C-glycosides are found in only four Asplenium species, A. normale, A. boreale, A. shimurae and A. oligophlebium [4] .
Experimental
General: UV spectra were recorded on a Shimadzu MPS-2000 multipurpose recording spectrophotometer according to Mabry et al. [9] . NMR spectra were measured in pyridine-d 5 Extraction and separation: Total dry fronds (8.2 g) were extracted with MeOH. The concentrated extracts were applied to preparative paper chromatography using solvent systems; BAW, 15% HOAc and then BEW. Isolated flavonoids were purified by Sephadex LH-20 (Pharmacia) column chromatography using solvent system; 70% MeOH. Two flavonoids 1 and 2 were obtained as pale yellow powders (yield, ca. 70 and 30 mg, respectively).
Identification:
The flavonoids were identified by UV spectroscopy, LC-MS, characterization of acid hydrolysates (aglycone and sugar), 1 H and 13 C NMR, and direct TLC and HPLC comparisons with authentic samples. 
